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DETAILED ACTION 



1. Claims 1-8 are allowed. 

2. The Examiner generally agrees with the Applicant's remarks filed on 1 1/21/05, and 
further offers the following statement on reasons for allowance: 

The primary reason for allowance is the claimed combination of forming a plurality of 
void pads of a material non-wettable by solder or a thermal interface material (TIM), disposing a 
solder or TIM preform, and then re- flowing the solder or TIM to create a plurality of voids 
within the solder or TIM, the voids aligned with the void pads, and the solder and voids being 
disposed on the side of a chip opposite to the mounting substrate. 

Conventionally in the art, a single, un-voided, and contiguous mass of solder or TIM is 
applied on the backside of a chip, with a heat sink or a lid attached thereon. This approach 
generally provides good thermal conductance, but relatively poor thermo-mechanical stress 
relief, as is noted by the Applicant (see pages 1-2 of the Specification). 

The closest prior art, such as US 6,437,240 to Smith or US 6,245,186 to Alcoe, uses a 
ball-grid type structure formed of solder to provide both thermal conductance and stress 
management. Since Smith and Alcoe teach the use of discrete conductive masses surrounded by 
a compliant material, they are a fundamentally different geometry than the claimed plurality of 
voids aligned with a plurality of void pads in the solder pre-form layer. Furthermore, since the 
specific shape and dimensions of the solder balls in Smith and Alcoe directly relate to the 
compressibility of the solder layer, and hence, the stress management, it is the Examiner's 
opinion that a person skilled in the art would not be motivated to change the geometry of the 
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solder ball layer, as would be required to meet the limitations of the present claims, at the risk of 
destroying the intended function disclosed by Smith and Alcoe. 

The only teaching in the prior art that could be considered to correspond with the claimed 
plurality of voids formed over a plurality of non-wettable void pads by re- flowing a solder or 
TIM material is that taught in US 6,486,499 to Krames et al. (cited herewith, see figure 1 1(b) and 
column 9, in particular). Krames, however, is drawn to a structure for providing both electrical 
and thermal conduction, rather than the purely thermal conduction structures in the most relevant 
prior art, such as Smith or Alcoe. Since Krames fails to provide any specific motivations for 
using the figure 1 1(b) type structure including the void pads as a purely thermal interface 
material or on the side of the chip opposite to the connection substrate, and since the geometries 
in Smith and Alcoe are critical for fulfilling the thermal stress management functions disclosed 
by Smith and Alcoe, it is the Examiner's opinion that there is insufficient motivation for 
combining any of the prior art references to arrive at the claimed invention. 

3. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer M. Dolan 

Examiner 

Art Unit 2813 

jmd 



